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(54) METHOD FOR CONTROLLING SOLID MACROMOLECULAR FUEL CELL, AND FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a method for controlling a solid macromolecular fuel 
cell, whereby a solid macromolecular electrolyte membrane and electrodes in 
the fuel cell are kept in proper conditions using simple constitution, and to 
provide the fuel cell. 

CONSTITUTION: In a fuel cell 10 having a stack of unit cells 1 1 , the unit 
cells 1 1 are provided with reference electrodes and the single-electrode 
potential of the anode and cathode of the unit cells 1 1 is calculated using a 
computer 76. The cause of the output degrading of the unit cells 1 1 is 
estimated according to changes in the single-electrode potential. Based on this 
estimate, control signals are output to flow control valves 82a, 82b or 
humidifiers 84a, 84b so as to adjust the flow rate of hydrogen or oxygen gas 
or the amount of humidification of the gas. The output of the unit cells 1 1 is 
therefore quickly restored. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control method of a solid-state macromolecule type fuel cell of supplying the 1st reagin and the 2nd reagin, 
respectively, and detecting the single electrode potential of an anode and a cathode using a reference electrode to the anode and 
cathode which are characterized by providing the following and which are joined to the both sides of an electrolyte film. Process 
in which the single electrode potential of the aforementioned anode and the aforementioned cathode is detected. Process in which 
the flow rate of process in which the situation inside a fuel cell is judged, the 1 st reagin supplied to an anode and a cathode based 
on the aforementioned judgment, and the 2nd reagin, and the amount of humidification to the aforementioned reagin are adjusted 
based on the aforementioned single electrode potential. 

[Claim 2] The fuel cell which supplies a reagin to an electrode from the reagin supply path characterized by providing the 
following. The anode and cathode which are joined to electrolytic both sides, the 1 st reaction which is open for free passage to the 
aforementioned reagin supply path, and supplies the 1st reagin to an anode — a member the 2nd reaction which is open for free 
passage to the aforementioned reagin supply path, and supplies the 2nd reagin to a cathode - a member The reference electrode 
prepared between the free passage portions and anodes to the 1 st reaction member of the aforementioned reagin supply path. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fuel cell which equipped the detail with the mechanism in which the method 
for controlling suitably the humidity and temperature in a solid-state macromolecule type fuel cell and the single electrode 
potential of a unit cell are detectable, further about the control method of a solid-state macromolecule type fuel cell, and a fuel 
cell. 
[0002] 

[Description of the Prior Art] A solid-state macromolecule type fuel cell joins an electrode catalyst to the both sides of a 
solid-state polyelectrolyte film, and is constituted. A power generation operation is made to perform by the aforementioned fuel 
cell, when fuel gas and reactant gas, for example, oxygen and hydrogen, are supplied to the aforementioned electrode catalyst and 
a hydrogen ion moves in the inside of the aforementioned electrolyte film. 

p003] Although the amount of supply of the aforementioned gas is made increased in a place at the time of the rapid increase in a 
iload, since the moisture of the aforementioned electrolyte film evaporates by this gas stream, there is a possibility of an electrolyte 
(film drying by the increase in the calorific value accompanying a reaction, and reducing ion conductivity. Consequently, it 

Dmes difficult to take out desired output voltage. 
[0004] Then, the technical thought which establishes the water supply slot which pours the cooling water other than a gas supply 
slot in the gas separator which supplies gas to the aforementioned electrode is indicated by JP,3-102774,A as this cure. Therefore, 
although a steam is added in gas and the moisture to th e aforementioned electrolyte film is usually sometimes supplied with the 
Jej^nicaUhouj^ an electrolyte film by supplying cooling water from the aforementioned ^ 

water supply slot at the time of heavy load operation, moisture is supplied and the "electrolyte film concerned is maintained to 
moderate humidity. Furthermore, it is supposed that it is automatically controllable by preparing the thermoregulator and flow 
control valve of a feedwater in the introductory pipe which is open for free passage into the aforementioned supply slot, and 
^ arranging a temperature sensor near an electrode or the solid-state polyelectrolyte film, and arranging a moisture sensor near the 

slid-state polvjelectrplyteLfilm, and cpntrolling.a.thermoregulator and a flow control valve h yJhe output signal of both j>ensors 

Joreover, the technical thought which cools a fuel cell is also proposed'fry making it estrange from a fuel ceifancl preparing the 
member for cooling (JP,2-26037 1 , A). 

[0005] Since the aforementioned gas is not uniformly distributed over an electrode on the other hand when the moisture generated 
by the reaction of gas by the electrode condenses, the power generation force is spoiled. 

[0006] The method of applying a hydrophilic paint film to the suitable position in a fuel cell, and promoting defluxion of 

generation water for example, in a U.S. Pat. No. 4,175,165 official report, as this cure, is indicated. 

[0007] 

[Problem(s) to be Solved by the Invention] However, in establishing a water supply slot in the aforementioned gas separator like 
aforementioned JP,3-102774,A, while the structure of a gas separator becomes complicated, there are problems, like there is the 
need of also increasing the path for supply of this water. Moreover, composition will be enlarged, when making the member for 
cooling estrange from a fuel cell and preparing it. 

[0008] Furthermore, the state of a solid-state polyelectrolyte film is uncontrollable only by applying a hydrophilic paint film to the 
suitable place in a fuel cell so that it may be indicated by the aforementioned U.S. Pat. No. 4,175,165 official report, and flowing 
out generation water in the suitable state. 

[0009] Moreover, even when a temperature sensor and a moisture sensor are attached and it performs automatic control, in order 
to detect where generation water is superfluous, you have to form a moisture sensor in two electrode catalysts which constitute at 
least one unit cell, respectively. 

[0010] this invention is made in order to solve this kind of problem, is easy composition and aims at offering the control method 
of the solid-state macromolecule type fuel cell which can maintain the state of the solid-state polyelectrolyte film in a fuel cell, and 
an electrode in the suitable state, and a fuel cell. 
[0011] 

[Means for Solving the Problem] As opposed to the anode and cathode with which this invention is joined to the both sides of an 
electrolyte film in order to attain the aforementioned purpose Process in which are t he control method of a solid-stat e 
macromoleculejyjggJiiejLce^ and the 2nd reagin, respectively, and detecting the single electrode 
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potential of an anode and a cathode using ajeferenc ejelectrode, and the_s_in glejele^trode ^potenti al of the aforementioned anode an d 
the aforementioned cathode is detec ted, It is characterized by having process in which the flow rate of process in which the 
situation inside a fuel cell is judged, trie 1st reagin supplied to an anode and a cathode based on the aforementioned judgment, and 
the 2nd reagin, and the amount of humidification to the aforementioned reagin are adjusted, based on the aforementioned single 
\ electrode potential. 

[0012] Moreover, this invention is set to the fuel cell which supplies a reagin to an electrode from a reagin supply path. The 
anode and cathode which are joined to electrolytic both sides, and the 1st reaction member which is open for free passage to the 
aforementioned reagin supply path, and supplies the 1st reagin to an anode, It is open for free passage to the aforementioned 
reagin supply path, and is characterized by having t he reference electrode prepared between th e free p^sa gejpo rtions and anodes 
to the 2nd reaction member which supplies the 2nd reagin to a cathode, and the 1 st reaction member of the aforementfonedlreagih 
supply path. 
[0013] 

^Function] By the control method of the solid-state macromolecule type fuel cell concerning this invention, t he single electrode 
potential ofan anode and a cathode is detected using a reference electrode, respectively, tjie^ituj^n^n^ide a^f^l^c^lsjudged 
b ased on cha ngej3f,the_aforementioned single elect rode potentialTandl he flow rate of the 1 st reagin supplied to an anode and a 
cathode and the 2nd reagin and the amount of humSlification to the aforementioned reagin are adjusted. For example, if the single 
ele^u^epotStial of me^arodeof a'fuel'ceil is rising when^increasing the load of aTEei cell, of if the single electrode potential of 
a cathode is falling, it j udges with generation w ater overflowing with the electrodes concerned, and while making the flow rate of 
the reagin supplied to the electrode^onc^rne^incfe^se, the hum!3I5c1ffi^ reagin will be stopped. On the 

other hand, if the single electrode potential of an anode rises and the single electrode potential of a cathode is falling, it will judge 
with generation water being frill of two electrodes first, the humidification to the 1st and 2nd reagins will be stopped, and the flow 
rate of the above 1st and the 2nd reagin will be made to increase. If a situation still does not improve, it judges with the electrolyte 
^film being dry, and the amount of humidification to the above 1 st "and the 2nd reagin is made to increase. 
[0014] Moreover, by the fuel cell concerning this invention, since t he reference electrode was prepared_between the free passage 
portion^^d^god^sjojie 1 st reaction u^^^r^^roa^^ppl^^aih, the conj^nta y^ on a 

ref^ and the reference potential by which preferences stabilized is shown. 

Therefore, an anode and a cathode, and each singleelectr ode potential are detectable with a sufficients^ ' 
[0015] 

[Example] It explains to a detail below, giving a suitable example and referring to an attached drawing about the control method 
of a solid-state macromolecule type fuel cell and fuel cell concerning this invention. 

[0016] First, composition is explained about a solid-state macromolecule type fuel cell, and the control method of the fuel cell is 
explained below. 

[00 1 7] The fuel cell 10 is constituted by carrying out two or more laminatings of the unit cell 1 1 , as shown in drawing 1 . The 
aforementioned unit cell 1 1 consists of the power generation section 1 2 and an attaching part 14, as shown in drawing 2 and 
drawing 3 . ~ — — 

[0018] The aforementioned attaching part 14 comes to carry out the laminating of the 1st comparatively thick board 16 and the 
2nd board 18. The rectangular parallelepiped-like breakthroughs 22, 24, 26, and 28 are formed by cope-box 16a of the 1st board 
16 of the above, drag-flask 16b, and side frames 16c and 16d, respectively so that The osculum 20 of a **** square configuration 
may be formed by the center section of the 1 st board 16 and this osculum 20 may be surrounded in it: In this case, a breakthrou gh 
26 is open for free passa ge through an osculum 20 and two or mo re pores 30, and, on the other hand, the breakthrough 28 is ^ 
opening it for free passage_w ith the osculum 20 through t wo or more pores 32 si milarly. ' 
[00 1 9] Next, the 2nd board 18 is explained. The same osculum 34 as the 1st board 16 is formed by the center section of the 2nd 
board 18, and the rgcjanpiilar^aralleiep ipedjike bre akthroughs^ 6,-3 8-40. and 42jr efarnedby^ope-box 18a. drag-flask 18b, 
and side frames 1 8c and 1 8d, respectively so that the osculum 34 may be surrounded. In this 2nd~board f 8, the osculum 34 and 
the breakthmn ph 36 are opened for free passage by two or more pores 4 4, and, on the other hand, this osculum 34 and the 
breakthroug h 38 are similarly opened fo i_fre e_p_assage by two or mor e pores 46. 
[0020] Next, the power generation section 1 2 is explained. 

[0021] Fundamentally, the power generation section 12 consists of electrode one a p paratus electrolyte films 5 4 pinched between 
the charge collectors 50 and 52 of a lot, and the aforementioned charge collectors 50 and 52. Charge collectors 50 and 52 are 
formed as the rigid body made_rom carbon. 

[0022] the aforementioned charg ecollector 50 fits into the osculum 20 of the 1st board 16 which constitutes an attaching part 14 
with the crevice between some - it should have -- a **** square configuration - and the 1 st board 1 6 of the above and 
abbreviation - it consists of a board of the same thickness 

[0023] As shown in the aforementioned charge Collector 50 at drawing 2 and drawing 3 , in order are open for free passage with 
the pores 30 and 32 of the 1 st board 16 of the above and to absorb reactant gas, two or more slots 56 are formed that a surface 
area should be expanded. Therefore, if the aforementioned charge collector 50 fits into the osculum 20 of the 1st board 16, a slot 
56 will be open for free passage with breakthroughs 26 and 28 through pores 30 and 32, respectively. 
[0024] the **** square configuration corresponding to the osculum 34 of the 2nd board 18 in a charge collector 52 -- the 2nd 
board 18 of a parenthesis, and abbreviation - it consists of a board of the same thickness Two or more slots 58 which are open 
for free passage to the pores 44 and 46 currently formed by this 2nd board 1 8 are formed by the aforementioned charge collector 
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52. Therefore, if the aforementioned charge collector 52 fits into the osculum 34 of the 2nd board 1 8, a slot 58 will be open for 
free passage with breakthroughs 36 and 38 through pores 44 and 46, respectively. 

[0025] The aforementioned electrode one apparatus electrolyte film 54 equips both sides of the solid-state polyelectrolyte film 60 
with the electrode catalyst beds 62a and 62b. if the aforementioned solid-state polyelectrolyte film 60 is explained in relation to 
the 1st board 16 - the size - the inside edge of breakthroughs 22, 24, 26, and 28, and abbreviation — the same - on the other 
hand - the size of the electrode catalyst beds 62a and 62b ~ charge collectors 50 and 52 and abbreviation -- it is the same 
[0026] In addition, the gasket 64 is infixed between the 1st board 16 of the above, and the 2nd board 18. 
[0027] Thus, the fuel cell 10 is constituted by carrying out two or more laminatings of the constituted unit cell 1 1 . The out put 
from the aforementio ned fuel cell 10 is drawn from output terminals 66a and 6 6b (refer to drawing 1 ). Moreover, between ttte 
adjoining unit cells 1 1 , the gasket 68 with which the pore corresponding to the breakthrough portions of the 1 st board 1 6 of the 
above and the 2nd board 1 8 was formed is pinched. In addition, when the laminating of the unit cell 1 1 is carried out, 
breakthroughs 22 and 36 consider as an oxygen gas supply path, as an oxygen gas eccrisis path, breakthroughs 26 and 40 are 
used as a hydrogen gas supply path, and breakthroughs 28 and 42 are used for breakthroughs 24 and 38 as a hydrogen gas 
eccrisis path. 

[0028] In the aforementioned fuel cell 10, as some unit cells 1 1 are shown in drawing 4 , the reference electrode 70 whic h 
becomes the pore 30 of the 1st board 16 from a gas diffusion electrode is form ed, and the signal is outputted to the computer 76 
throughleadwir^ "° '" '"' ' " ' ' " J 

[0029]TKeaForementioned computer 76 supplies a control signal to me gas supply u nit 78 . as shown in drawing 1 . The 
aforementioned gas supply uniT78 is equipped with h ydrogen source-of-supply 80 a and oxygen-surjply w 80b, respectively, and is 
equipped with the flow control valves 82a and 82b which control a flow rate by the aforementioned control sign al, and the 
humidifier s^a^d j4bto wju ch'temperatur e is changed into and the amount of humidificatio n is changed with the 
a forementi oned control signal . c== ^ ^=»=w=^ 

[0030] Next, the control method of the fuel cell 10 constituted in this way is explained hereafter. 

^[003 1] First, based on the control-si gnal from ax omnuter 76, the flow rate of hydrogen source-of-supply 80a, the oxygen gas 
supplied from oxygen-supply 80b, and hydrogen gas is controlled by flow control valves 82a and 82b to the specified quantity, 

I respectively, and the steam of the specified quantity is further added and humidified to the aforementioned oxygen gas and 

^hydrogen gas by controlling Humidifiers 84a and 84b to predetermined temperature. 
[0032] Thus, a flow rate is regulated by the specified quantity and the oxygen gas and hydrogen gas by which specified quantity 
humidification was carried out are introduced into the interior of a fuel celFlO. In a fuel cell 10, hydrogen gas reaches the 
breakthrough 26 which is the hydrogen gas supply path of the 1 st board 1 6 of each unif cell 1 1 , and is supplied to the slot 56 of a 
charge collector 50 through pore 30. Hydrogen gas reaches electrode catalyst bed 62a from* the aforementioned charge collector 
50. Oxygen gas reaches the breakthrough 36 which is the oxygen supply path of the 2nd board 1 8 of each unit cell 1 1 , and is 
supplied to the slot 58 of a charge collector 52 from pore 44. The aforementioned oxygen gas reaches electrode catalyst bed 62b 
from the aforementioned charge collector 52. Therefore, a hydroge n io n m ov es in the inside of the solid-state pol yelectrol yte film 
60, and total o f the o utpu^ fejch^ output terminals 6&a and SSrx" - _ . 

[0033] Under the present circumstances, t he output signal from a reference electr63e 70 and the electr ode cataly st beds 62a and 
62b is intro duced iritoxcomrjuter 76 througLlead^wire 74 " Bycomputer 76, the single electrode potential of Beco^e^ataivsT 
bed (henceforth anode) 62 a toj^clijr ydri^ngas issuppUed is defecRK^^ 
reference electrode 70 and ^^o^Ts^^be^62si. Similafr^base^ 

electrode 70 and [ ejectrode catajystj)_ed 62b, th^ingje^glectogde potential jpf electr^ej^a^lysj:Jbed (hencefor^^ to 
which o^ ^ga£ iFsu^jiedjs detected/ Under the present tirolm^ gas sjipphed to anode =: 62a i since the 

referaic^ 70,lihd w sirice Composition of the gaTfb 

pass dQeTrTot^hange7the reference potential is output ted stably. Therefore, the singleelectrode potential of anode ^aancT^ ^ 
cat hode 62b i s detectable with a sufficient precision. ^ — — 

[0034] Here^lne relation Eetw^ the aforementioned anode 62a, and the single electrode potential of cathode 

62b is shown in drawing 5 - drawing 8 . Drawing 5 is drawing showing the relation between the current density of a normal state, 
and single electrode potential. In addition, when the single electrode potential of anode 62a of two or more unit cells 1 1 and 
cathode 62b is detected, the inside of anode 62a, cathode 62b, the average of the single electrode potential value of plurality 
respectively, maximum, or the minimum value and one of values is calculated by computer 76, and the calculated value performs 
the following control. 

[0035] At the time of load increase of a fuel cell 10, the single electrode potential of anode 62a as shown in drawing 6 , and 
cathode 62b may be detected. That is, only the single electrode potential of anode 62a rises sharply, and is reducing the output 
voltage of the unit cell 1 1 . In this case, by computer 76, the distance/velocity lag of the matter in anode 62a judges with a cause. 
That is, since the generation water by the reaction of oxygen gas and hydrogen gas piles up in anode 62a and obstructs that 
hydrogen gas moves, it judges with the single electrode potential of anode 62a having risen sharply. Therefore, while the signal 
which makes a hydrogen gas flow rate increase from a computer 76 to flow-control-valve 82a is outputted, the signal which stops 
humidification is outputted to humidifier 84a. Consequently, while the moisture of anode 62a evaporates by the aforementioned 
hydrogen gas style, in order to stop the humidification to the aforementioned hydrogen gas, the moisture which is piling up in 
anode 62a is removed. Therefore, the single electrode potential of anode 62a falls, and it recovers to predetermined output 
voltage. 
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[0036] As shown in drawing 7 , when similarly the single electrode potential of cathode 62b falls sharply, the distance/velocity 
lag of the matter [ in / cathode 62b / in a computer 76 ] judges with a cause. That is, it judges with generation water piling up in 
cathode 62b. Therefore, while the control signal which makes the amount of oxygen gas increase from a computer 76 to 
flow-control-valve 82b is outputted, the control signal which makes humidifier 84b stop the humidification to oxygen gas is 
outputted. Thereby, single electrode potential rises to cathode 62b, and the output voltage of the unit cell 1 1 is recovered. 
[0037] Furthermore, as shown in drawing 8 , when the single electrode potential of anode 62a, cathode 62b, and both sides falls 
sharply, possibility that generation water piled up in the both sides of anode 62a and cathode 62b as mentioned above is 
considered, and the moisture of the solid-state polyelectrolyte film 60 decreases by the gas stream of generation of heat by power 
generation operation, hydrogen, or oxygen, and possibility that ion conductivity fell is also considered. 

[0038] Then, by computer 76, like the case of drawing 6 and drawing 7 , the flow rate of hydrogen gas and oxygen gas is made to 
increase, and the humidification to the aforementioned gas is stopped first. Consequently, the single electrode potential of anode 
62a falls, and this state will be made to continue, if the single electrode potential of cathode 62b rises and output voltage is 
recovered. 

[0039] However, when the single electrode potential of the aforementioned anode 62a and cathode 62b is not recovered, the 
amount of humidification to hydrogen gas and oxygen gas is increased by judging with dryness of the solid-state polyelectrolyte 
film 60 being the cause, outputting a control signal to Humidifiers 84a and 84b, and raising the temperature of the humidifiers 84a 
and 84b concerned. Consequently, moisture is fully supplied to the solid-state polyelectrolyte film 60, and ion conductivity is 
recovered. Therefore, the single electrode potential of anode 62a falls, the single electrode potential of cathode 62b rises, and the 
output voltage of the unit cell 1 1 is recovered. 

[0040] Thus, in the fuel cell 10 concerning this example, since the reference electrode 70 was formed in pore 30 and it outputted 
to the computer 76 with the output signal of anode 62a and cathode 62b, the single electrode potential of anode 62a and cathode 
62b was called for by computer 76. Based on change of this single electrode potential, causes, such as stay of generation water to 
aforementioned anode 62a or cathode 62b and dryness of the solid-state polyelectrolyte film 60, are judged, based on the 
aforementioned judgment, the flow rate of hydrogen gas and oxygen gas can be controlled, or the output voltage of a unit cell can 
be maintained to a steady state by controlling the amount of humidification to the aforementioned gas. 

[0041] Moreover, since the reference electrode 70 was formed in the pore 30 which is open for free passage from a breakthrough 
26 to a charge collector 50, composition of hydrogen gas cannot change to it and a reference potential can be stably detected to it. 
[0042] In addition, although a reference electrode is prepared in one or more unit cells, the single electrode potential of anode 62a 
and cathode 62b is detected and the quantity of gas flow to all the unit cells 1 1 and the amount of humidification to the gas 
concerned are identically controlled by this example based on the aforementioned detection value, it is still more suitable if the 
flow control valve and humidifier of gas which are supplied to each unit cell are formed while preparing a reference electrode in 
all unit cells. Namely, based on the single electrode potential of each unit cell, the flow rate of the gas to each unit cell and the 
amount of humidification to gas can be controlled by each unit cell, and minute control is attained for every unit cell by it. 
[0043] 

[Effect of the Invention] According to the control method of a solid-state macromolecule type fuel cell and fuel cell concerning 
this invention, the following effects are acquired. 

[0044] That is, by the control method of the solid-state macromolecule type fuel cell concerning this invention, the single 
electrode potential of an anode and a cathode is detected using a reference electrode, respectively, the situation inside a fuel cell is 
judged based on change of the aforementioned single electrode potential, and the flow rate of the 1 st reagin supplied to an anode 
and a cathode and the 2nd reagin and the amount of humidification to the aforementioned reagin are adjusted. For example, if the 
single electrode potential of an anode is rising when increasing the load of a fuel cell, or if the single electrode potential of a 
cathode is falling, it judges with generation water overflowing with the electrodes concerned, and while making the flow rate of 
the reagin supplied to the electrode concerned increase, the humidification to the aforementioned reagin will be stopped. On the 
other hand, if the single electrode potential of an anode rises and the single electrode potential of a cathode is falling, it will judge 
with generation water being full of two electrodes first, the humidification to the 1st and 2nd reagins will be stopped, and a flow 
rate will be made to increase. If a situation still does not improve, it judges with the electrolyte film being dry, and the amount of 
humidification to the above 1st and the 2nd reagin is made to increase. Thus, the situation inside a unit cell can be judged based 
on the single electrode potential of a unit cell, and the flow rate of a reagin and the amount of humidification to a reagin can be 
adjusted quickly. 

[0045] Moreover, by the fuel cell concerning this invention, since the reference electrode was prepared between the free passage 
portions and anodes to the 1 st reaction member of a reagin supply path, the concentration of the 1 st reagin which acts on a 
reference electrode becomes almost fixed, and the reference potential by which the reference electrode was stabilized is shown. 
Therefore, an anode and a cathode, and each single electrode potential are detectable with a sufficient precision. 
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TECHNICAL FIELD 



[Industrial Application] this invention relates to the fuel cell which equipped the detail with the mechanism in which the method 
for controlling suitably the humidity and temperature in a solid-state macromolecule type fuel cell and the single electrode 
potential of a unit cell are detectable, further about the control method of a solid-state macromolecule type fuel cell, and a fuel 
cell. 
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PRIOR ART 



[Description of the Prior Art] A solid-state macromolecule type fuel cell joins an electrode catalyst to the both sides of a 
solid-state polyelectrolyte film, and is constituted. A power generation operation is made to perform by the aforementioned fuel 
cell, when fuel gas and reactant gas, for example, oxygen and hydrogen, are supplied to the aforementioned electrode catalyst and 
a hydrogen ion moves in the inside of the aforementioned electrolyte film. 

[0003] Although the amount of supply of the aforementioned gas is made increased in a place at the time of the rapid increase in a 
load, since the moisture of the aforementioned electrolyte film evaporates by this gas stream, there is a possibility of an electrolyte 
film drying by the increase in the calorific value accompanying a reaction, and reducing ion conductivity. Consequently, it 
becomes difficult to take out desired output voltage. 

[0004] Then, the technical thought which establishes the water supply slot which pours the cooling water other than a gas supply 
slot in the gas separator which supplies gas to the aforementioned electrode is indicated by JP,3-102774,A as this cure. Therefore, 
although a steam is added in gas and the moisture to the aforementioned electrolyte film is usually sometimes supplied with the 
technical thought of this official report, while cooling an electrolyte film by supplying cooling water from the aforementioned 
water supply slot at the time of heavy load operation, moisture is supplied and the electrolyte film concerned is maintained to 
moderate humidity. Furthermore, it is supposed that it is automatically controllable by preparing the thermoregulator and flow 
control valve of a feedwater in the introductory pipe which is open for free passage into the aforementioned supply slot, and 
arranging a temperature sensor near an electrode or the solid-state polyelectrolyte film, and arranging a moisture sensor near the 
solid-state polyelectrolyte film, and controlling a thermoregulator and a flow control valve by the output signal of both sensors. 
Moreover, the technical thought which cools a fuel cell is also proposed by making it estrange from a fiiel cell and preparing the 
member for cooling (JP,2-26037 1 , A). 

[0005] Since the aforementioned gas is not uniformly distributed over an electrode on the other hand when the moisture generated 
by the reaction of gas by the electrode condenses, the power generation force is spoiled. 

[0006] The method of applying a hydrophilic paint film to the suitable position in a fuel cell, and promoting defluxion of 
generation water for example, in a U.S. Pat. No. 4,175,165 official report, as this cure, is indicated. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to the control method of a solid-state macromolecule type fuel cell and fuel cell concerning 
this invention, the following effects are acquired. 

[0044] That is, by the control method of the solid-state macromolecule type fuel cell concerning this invention, the single 
electrode potential of an anode and a cathode is detected using a reference electrode, respectively, the situation inside a fuel cell is 
judged based on change of the aforementioned single electrode potential, and the flow rate of the 1 st reagin supplied to an anode 
and a cathode and the 2nd reagin and the amount of humidification to the aforementioned reagin are adjusted. For example, if the 
single electrode potential of an anode is rising when increasing the load of a fuel cell, or if the single electrode potential of a 
cathode is falling, it judges with generation water overflowing with the electrodes concerned, and while making the flow rate of 
the reagin supplied to the electrode concerned increase, the humidification to the aforementioned reagin will be stopped. On the 
other hand, if the single electrode potential of an anode rises and the single electrode potential of a cathode is falling, it will judge 
with generation water being full of two electrodes first, the humidification to the 1 st and 2nd reagins will be stopped, and a flow 
rate will be made to increase. If a situation still does not improve, it judges with the electrolyte film being dry, and the amount of 
humidification to the above 1 st and the 2nd reagin is made to increase. Thus, the situation inside a unit cell can be judged based 
on the single electrode potential of a unit cell, and the flow rate of a reagin and the amount of humidification to a reagin can be 
adjusted quickly. 

[0045] Moreover, by the fuel cell concerning this invention, since the reference electrode was prepared between the free passage 
portions and anodes to the 1 st reaction member of a reagin supply path, the concentration of the 1 st reagin which acts on a 
reference electrode becomes almost fixed, and the reference potential by which the reference electrode was stabilized is shown. 
Therefore, an anode and a cathode, and each single electrode potential are detectable with a sufficient precision. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in establishing a water supply slot in the aforementioned gas separator like 
aforementioned JP,3- 102774, A, while the structure of a gas separator becomes complicated, there are problems, like there is the 
need of also increasing the path for supply of this water. Moreover, composition will be enlarged, when making the member for 
cooling estrange from a fuel cell and preparing it. 

[0008] Furthermore, the state of a solid-state polyelectrolyte film is uncontrollable only by applying a hydrophilic paint film to the 
suitable place in a fuel cell so that it may be indicated by the aforementioned U.S. Pat. No. 4,175,165 official report, and flowing 
out generation water in the suitable state. 

[0009] Moreover, even when a temperature sensor and a moisture sensor are attached and it performs automatic control, in order 
to detect where generation water is superfluous, you have to form a moisture sensor in two electrode catalysts which constitute at 
least one unit cell, respectively. 

[0010] this invention is made in order to solve this kind of problem, is easy composition and aims at offering the control method 
of the solid-state macromolecule type fuel cell which can maintain the state of the solid-state polyelectrolyte film in a fuel cell, and 
an electrode in the suitable state, and a fuel cell. 
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MEANS 



[Means for Solving the Problem] In order to attain the aforementioned purpose, it is characterized by equipping this invention 
with the following. Process in which are the control method of a solid-state macromolecule type fuel cell of supplying the 1st 
reagin and the 2nd reagin, respectively, and detecting the single electrode potential of an anode and a cathode to the anode and 
cathode which are joined to the both sides of an electrolyte film using a reference electrode, and the single electrode potential of 
the aforementioned anode and the aforementioned cathode is detected. Process in which the situation inside a fuel cell is judged 
based on the aforementioned single electrode potential. Process in which the flow rate of the 1 st reagin supplied to an anode and a 
cathode based on the aforementioned judgment and the 2nd reagin and the amount of humidification to the aforementioned reagin 
are adjusted. 

[001 2] Moreover, this invention is characterized by equipping with the following the fuel cell which supplies a reagin to an 
electrode from a reagin supply path. The anode and cathode which are joined to electrolytic both sides, the 1st reaction which is 
open for free passage to the aforementioned reagin supply path, and supplies the 1 st reagin to an anode - a member The reference 
electrode prepared between the free passage portions and anodes to the 2nd reaction member which is open for free passage to 
the aforementioned reagin supply path, and supplies the 2nd reagin to a cathode, and the 1st reaction member of the 
aforementioned reagin supply path. 
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OPERATION 



[Function] By the control method of the solid-state macromolecule type fuel cell concerning this invention, the single electrode 
potential of an anode and a cathode is detected using a reference electrode, respectively, the situation inside a fuel cell is judged 
based on change of the aforementioned single electrode potential, and the flow rate of the 1st reagin supplied to an anode and a 
cathode and the 2nd reagin and the amount of humidification to the aforementioned reagin are adjusted. For example, if the single 
electrode potential of the anode of a fuel cell is rising when increasing the load of a fuel cell, or if the single electrode potential of 
a cathode is falling, it judges with generation water overflowing with the electrodes concerned, and while making the flow rate of 
the reagin supplied to the electrode concerned increase, the humidification to the aforementioned reagin will be stopped. On the 
other hand, if the single electrode potential of an anode rises and the single electrode potential of a cathode is falling, it will judge 
with generation water being full of two electrodes first, the humidification to the 1 st and 2nd reagins will be stopped, and the flow 
rate of the above 1 st and the 2nd reagin will be made to increase. If a situation still does not improve, it judges with the electrolyte 
film being dry, and the amount of humidification to the above 1st and the 2nd reagin is made to increase. 
[0014] Moreover, by the fuel cell concerning this invention, since the reference electrode was prepared between the free passage 
portions and anodes to the 1 st reaction member of a reagin supply path, the concentration of the 1 st reagin which acts on a 
reference electrode becomes almost fixed, and the reference potential by which the reference electrode was stabilized is shown. 
Therefore, an anode and a cathode, and each single electrode potential are detectable with a sufficient precision. 
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EXAMPLE 



[Example] It explains to a detail below, giving a suitable example and referring to an attached drawing about the control method 
of a solid-state macromolecule type fuel cell and fuel cell concerning this invention. 

[0016] First, composition is explained about a solid-state macromolecule type fuel cell, and the control method of the fuel cell is 
explained below. 

[00 1 7] The fuel cell 1 0 is constituted by carrying out two or more laminatings of the unit cell 1 1 , as shown in drawing 1 . The 
aforementioned unit cell 1 1 consists of the power generation section 1 2 and an attaching part 1 4, as shown in drawing 2 and 
drawing 3 . 

[00 1 8] The aforementioned attaching part 1 4 comes to carry out the laminating of the 1 st comparatively thick board 1 6 and the 
2nd board 1 8. The rectangular parallelepiped-like breakthroughs 22, 24,- 26, and 28 are formed by cope-box 1 6a of the 1 st board 
16 of the above, drag-flask 16b, and side frames 16c and 16d, respectively so that the osculum 20 of a **** square configuration 
may be formed by the center section of the 1st board 16 and this osculum 20 may be surrounded in it. In this case, a breakthrough 
26 is open for free passage through an osculum 20 and two or more pores 30, and, on the other hand, the breakthrough 28 is 
opening it for free passage with the osculum 20 through two or more pores 32 similarly. 

[00 1 9] Next, the 2nd board 1 8 is explained. The same osculum 34 as the 1 st board 16 is formed by the center section of the 2nd 
board 18, and the rectangular parallelepiped-like breakthroughs 36, 38, 40, and 42 are formed by cope-box 18a, drag-flask 18b, 
and side frames 1 8c and 1 8d, respectively so that the osculum 34 may be surrounded. In this 2nd board 1 8, the osculum 34 and 
the breakthrough 36 are opened for free passage by two or more pores 44, and, on the other hand, this osculum 34 and the 
breakthrough 38 are similarly opened for free passage by two or more pores 46. 
[0020] Next, the power generation section 12 is explained. 

[0021] Fundamentally, the power generation section 12 consists of electrode one apparatus electrolyte films 54 pinched between 
the charge collectors 50 and 52 of a lot, and the aforementioned charge collectors 50 and 52. Charge collectors 50 and 52 are 
formed as the rigid body made from carbon. 

[0022] the aforementioned charge collector 50 fits into the osculum 20 of the 1st board 16 which constitutes an attaching part 14 
with the crevice between some — it should have - a **** square configuration - and the 1st board 16 of the above and 
abbreviation - it consists of a board of the same thickness 

[0023] As shown in the aforementioned charge collector 50 at drawing 2 and drawing 3 , in order are open for free passage with 
the pores 30 and 32 of the 1st board 16 of the above and to absorb reactant gas, two or more slots 56 are formed that a surface 
area should be expanded. Therefore, if the aforementioned charge collector 50 fits into the osculum 20 of the 1 st board 1 6, a slot 
56 will be open for free passage with breakthroughs 26 and 28 through pores 30 and 32, respectively. 

[0024] the **** square configuration corresponding to the osculum 34 of the 2nd board 1 8 in a charge collector 52 — the 2nd 
board 18 of a parenthesis, and abbreviation — it consists of a board of the same thickness Two or more slots 58 which are open 
for free passage to the pores 44 and 46 currently formed by this 2nd board 18 are formed by the aforementioned charge collector 
52. Therefore, if the aforementioned charge collector 52 fits into the osculum 34 of the 2nd board 1 8, a slot 58 will be open for 
free passage with breakthroughs 36 and 38 through pores 44 and 46, respectively. 

[0025] The aforementioned electrode one apparatus electrolyte film 54 equips both sides of the solid-state polyelectrolyte film 60 
with the electrode catalyst beds 62a and 62b. if the aforementioned solid-state polyelectrolyte film 60 is explained in relation to 
the 1st board 16 — the size — the inside edge of breakthroughs 22, 24, 26, and 28, and abbreviation — the same — on the other 
hand - the size of the electrode catalyst beds 62a and 62b - charge collectors 50 and 52 and abbreviation - it is the same 
[0026] In addition, the gasket 64 is infixed between the 1 st board 1 6 of the above, and the 2nd board 1 8. 
[0027] Thus, the fuel cell 10 is constituted by carrying out two or more laminatings of the constituted unit cell 11. The output 
from the aforementioned fuel cell 1 0 is drawn from output terminals 66a and 66b (refer to drawing 1 ). Moreover, between the 
adjoining unit cells 1 1 , the gasket 68 with which the pore corresponding to the breakthrough portions of the 1 st board 1 6 of the 
above and the 2nd board 18 was formed is pinched. In addition, when the laminating of the unit cell 1 1 is carried out, 
breakthroughs 22 and 36 consider as an oxygen gas supply path, as an oxygen gas eccrisis path, breakthroughs 26 and 40 are 
used as a hydrogen gas supply path, and breakthroughs 28 and 42 are used for breakthroughs 24 and 38 as a hydrogen gas 
eccrisis path. 

[0028] In the aforementioned fuel cell 1 0, as some unit cells 1 1 are shown in drawing 4 , the reference electrode 70 which 
becomes the pore 30 of the 1st board 16 from a gas diffusion electrode is formed, and the signal is outputted to the computer 76 
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through lead wire 74 with the electrode catalyst beds 62a and 62b. 

[0029] The aforementioned computer 76 supplies a control signal to the gas supply unit 78, as shown in drawing 1 . The 
aforementioned gas supply unit 78 is equipped with hydrogen source-of-supply 80a and oxygen-supply 80b, respectively, and is 
equipped with the flow control valves 82a and 82b which control a flow rate by the aforementioned control signal, and the 
humidifiers 84a and 84b to which temperature is changed into and the amount of humidification is changed with the 
aforementioned control signal. 

[0030] Next, the control method of the fuel cell 10 constituted in this way is explained hereafter. 

[003 1] First, based on the control signal from a computer 76, the flow rate of hydrogen source-of-supply 80a, the oxygen gas 
supplied from oxygen-supply 80b, and hydrogen gas is controlled by flow control valves 82a and 82b to the specified quantity, 
respectively, and the steam of the specified quantity is further added and humidified to the aforementioned oxygen gas and 
hydrogen gas by controlling Humidifiers 84a and 84b to predetermined temperature. 

[0032] Thus, a flow rate is regulated by the specified quantity and the oxygen gas and hydrogen gas by which specified quantity 
humidification was carried out are introduced into the interior of a fuel cell 10. In a fuel cell 10, hydrogen gas reaches the 
breakthrough 26 which is the hydrogen gas supply path of the 1 st board 1 6 of each unit cell 1 1 , and is supplied to the slot 56 of a 
charge collector 50 through pore 30. Hydrogen gas reaches electrode catalyst bed 62a from the aforementioned charge collector 
50. Oxygen gas reaches the breakthrough 36 which is the oxygen supply path of the 2nd board 1 8 of each unit cell 1 1 , and is 
supplied to the slot 58 of a charge collector 52 from pore 44. The aforementioned oxygen gas reaches electrode catalyst bed 62b 
from the aforementioned charge collector 52. Therefore, a hydrogen ion moves in the inside of the solid-state polyelectrolyte film 
60, and total of the output of each unit cell 1 1 is taken out from output terminals 66a and 66b. 

[0033] Under the present circumstances, the output signal from a reference electrode 70 and the electrode catalyst beds 62a and 
62b is introduced into a computer 76 through lead wire 74. By computer 76, the single electrode potential of electrode catalyst 
bed (henceforth anode) 62a to which hydrogen gas is supplied is detected based on the output signal of the aforementioned 
reference electrode 70 and electrode catalyst bed 62a. Similarly, based on the output signal of the aforementioned reference 
electrode 70 and electrode catalyst bed 62b, the single electrode potential of electrode catalyst bed (henceforth cathode) 62b to 
which oxygen gas is supplied is detected. Under the present circumstances, only the hydrogen gas supplied to anode 62a since the 
reference electrode 70 is formed in pore 30 passes the aforementioned reference electrode 70, and since composition of the gas to 
pass does not change, the reference potential is outputted stably. Therefore, the single electrode potential of anode 62a and 
cathode 62b is detectable with a sufficient precision. 

[0034] Here, the relation between current density, the aforementioned anode 62a, and the single electrode potential of cathode 
62b is shown in drawing 5 - drawing 8 . Drawing 5 is drawing showing the relation between the current density of a normal state, 
and single electrode potential. In addition, when the single electrode potential of anode 62a of two or more unit cells 1 1 and 
cathode 62b is detected, the inside of anode 62a, cathode 62b, the average of the single electrode potential value of plurality 
respectively, maximum, or the minimum value and one of values is calculated by computer 76, and the calculated value performs 
the following control. 

[0035] At the time of load increase of a fuel cell 10, the single electrode potential of anode 62a as shown in drawing 6 , and 
cathode 62b may be detected. That is, only the single electrode potential of anode 62a rises sharply, and is reducing the output 
voltage of the unit cell 1 1 . In this case, by computer 76, the distance/velocity lag of the matter in anode 62a judges with a cause. 
That is, since the generation water by the reaction of oxygen gas and hydrogen gas piles up in anode 62a and obstructs that 
hydrogen gas moves, it judges with the single electrode potential of anode 62a having risen sharply. Therefore, while the signal 
which makes a hydrogen gas flow rate increase from a computer 76 to flow-control-valve 82a is outputted, the signal which stops 
humidification is outputted to humidifier 84a. Consequently, while the moisture of anode 62a evaporates by the aforementioned 
hydrogen gas style, in order to stop the humidification to the aforementioned hydrogen gas, the moisture which is piling up in 
anode 62a is removed. Therefore, the single electrode potential of anode 62a falls, and it recovers to predetermined output 
voltage. 

[0036] As shown in drawing 7 , when similarly the single electrode potential of cathode 62b falls sharply, the distance/velocity 
lag of the matter [ in / cathode 62b / in a computer 76 ] judges with a cause. That is, it judges with generation water piling up in 
cathode 62b. Therefore, while the control signal which makes the amount of oxygen gas increase from a computer 76 to 
flow-control-valve 82b is outputted, the control signal which makes humidifier 84b stop the humidification to oxygen gas is 
outputted. Thereby, single electrode potential rises to cathode 62b, and the output voltage of the unit cell 1 1 is recovered. 
[0037] Furthermore, as shown in drawing 8 , when the single electrode potential of anode 62a, cathode 62b, and both sides falls 
sharply, possibility that generation water piled up in the both sides of anode 62a and cathode 62b as mentioned above is 
considered, and the moisture of the solid-state polyelectrolyte film 60 decreases by the gas stream of generation of heat by power 
generation operation, hydrogen, or oxygen, and possibility that ion conductivity fell is also considered. 

[0038] Then, by computer 76, like the case of drawing 6 and drawing 7 , the flow rate of hydrogen gas and oxygen gas is made to 
increase, and the humidification to the aforementioned gas is stopped first. Consequently, the single electrode potential of anode 
62a falls, and this state will be made to continue, if the single electrode potential of cathode 62b rises and output voltage is 
recovered. 

[0039] However, when the single electrode potential of the aforementioned anode 62a and cathode 62b is not recovered, the 
amount of humidification to hydrogen gas and oxygen gas is increased by judging with dryness of the solid-state polyelectrolyte 
film 60 being the cause, outputting a control signal to Humidifiers 84a and 84b, and raising the temperature of the humidifiers 84a 
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and 84b concerned. Consequently, moisture is fully supplied to the solid-state polyelectrolyte film 60, and ion conductivity is 
recovered. Therefore, the single electrode potential of anode 62a falls, the single electrode potential of cathode 62b rises, and the 
output voltage of the unit cell 1 1 is recovered. 

[0040] Thus, in the fuel cell 10 concerning this example, since the reference electrode 70 was formed in pore 30 and it outputted 
to the computer 76 with the output signal of anode 62a and cathode 62b, the single electrode potential of anode 62a and cathode 
62b was called for by computer 76. Based on change of this single electrode potential, causes, such as stay of generation water to 
aforementioned anode 62a or cathode 62b and dryness of the solid-state polyelectrolyte film 60, are judged, based on the 
aforementioned judgment, the flow rate of hydrogen gas and oxygen gas can be controlled, or the output voltage of a unit cell can 
be maintained to a steady state by controlling the amount of humidification to the aforementioned gas. 

[004 1 ] Moreover, since the reference electrode 70 was formed in the pore 30 which is open for free passage from a breakthrough 
26 to a charge collector 50, composition of hydrogen gas cannot change to it and a reference potential can be stably detected to it. 
[0042] In addition, although a reference electrode is prepared in one or more unit cells, the single electrode potential of anode 62a 
and cathode 62b is detected and the quantity of gas flow to all the unit cells 1 1 and the amount of humidification to the gas 
concerned are identically controlled by this example based on the aforementioned detection value, it is still more suitable if the 
flow control valve and humidifier of gas which are supplied to each unit cell are formed while preparing a reference electrode in 
all unit cells. Namely, based on the single electrode potential of each unit cell, the flow rate of the gas to each unit cell and the 
amount of humidification to gas can be controlled by each unit cell, and minute control is attained for every unit cell by it. 
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Pocument to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the control method of a solid-state macromolecule type fuel cell of supplying hydrogen content gas and oxygen 
content gas, respectively, and detecting the single electrode potential of an anode and a cathode to the anode and cathode which 
are joined to the both sides of an electrolyte film using a reference electrode. 

The aforementioned anode and process in which the single electrode potential of the aforementioned cathode is detected, 
Process in which the situation inside a fuel cell is judged based on the aforementioned single electrode potential, 
Process in which the flow rate of the hydrogen content gas supplied to an anode and a cathode based on the aforementioned 
judgment and oxygen content gas and the amount of humidiflcation to the aforementioned hydrogen content gas and the 
aforementioned oxygen content gas are adjusted, 

The control method of the solid-state macromolecule type fuel cell characterized by ****(ing). 

[Claim 2] It is the control method of a solid-state macromolecule type fuel cell of supplying hydrogen content gas and oxygen 
content gas, respectively, and detecting the single electrode potential of an anode and a cathode to the anode and cathode which 
are joined to the both sides of an electrolyte film using a reference electrode. 

The aforementioned anode and process in which the single electrode potential of the aforementioned cathode is detected, 

Process in which the situation inside a fuel cell is judged based on the aforementioned single electrode potential, 

Process in which the flow rate of the hydrogen content gas supplied to an anode based on the aforementioned judgment and the 

amount of humidiflcation to the aforementioned hydrogen content gas are adjusted, 

The control method of the solid-state macromolecule type fuel cell characterized by ****(ing). 

[Claim 3] It is the control method of a solid-state macromolecule type fuel cell of supplying hydrogen content gas and oxygen 
content gas, respectively, and detecting the single electrode potential of an anode and a cathode to the anode and cathode which 
are joined to the both sides of an electrolyte film using a reference electrode. 

The aforementioned anode and process in which the single electrode potential of the aforementioned cathode is detected, 
Process in which the situation inside a fuel cell is judged based on the aforementioned single electrode potential, 
Process in which the flow rate of the oxygen content gas supplied to a cathode based on the aforementioned judgment and the 
amount of humidiflcation to the aforementioned oxygen content gas are adjusted, 
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The control method of the solid-state macromolecule type fuel cell characterized by ****(ing). 

[Claim 4] Process in which the situation inside the aforementioned fuel cell is judged in the control method given in a claim 1 or 
any 1 term of 3 is a process judged as generation water piling up only in the aforementioned anode. 
Process judged as generation water piling up only in the aforementioned cathode, 

Process judged as generation water piling up in the both sides of the aforementioned anode and the aforementioned cathode, 
Process judged as the moisture of the aforementioned electrolyte film decreasing, 

** -- the control method of the solid-state macromolecule type fuel cell characterized by including either even if few 

[Claim 5] When the unit potential of the aforementioned anode rises to the unit potential of the aforementioned cathode, while 

judging with generation water piling up in the aforementioned anode in the control method according to claim 4 

The control method of a solid-state macromolecule type fuel cell that generation water is characterized by judging with piling up 

in the aforementioned cathode when the unit potential of the aforementioned cathode falls to the unit potential of the 

aforementioned anode. 

[Claim 6] The control method of the solid-state macromolecule type fuel cell characterized by stopping the humidification to the 
aforementioned hydrogen content gas or the aforementioned oxygen content gas while making the flow rate of the aforementioned 
hydrogen content gas or the aforementioned oxygen content gas increase, when it judges with the aforementioned generation 
water piling up in the aforementioned anode or the aforementioned cathode in the control method according to claim 4 or 5. 
[Claim 7] Process in which the humidification to the aforementioned hydrogen content gas and the aforementioned oxygen content 
gas is stopped while making the flow rate of the aforementioned hydrogen content gas and the aforementioned oxygen content gas 
increase, when the unit potential of the aforementioned anode rises to the unit potential of the aforementioned cathode and the unit 
potential of the aforementioned cathode falls to the unit potential of the aforementioned anode in the control method according to 
claim 4 or 5, 

Process in which judge with the moisture of the aforementioned electrolyte film decreasing, and the amount of humidification to 
the aforementioned hydrogen content gas and the aforementioned oxygen content gas is increased in case the unit potential of the 
aforementioned anode and the unit potential of the aforementioned cathode are not recovered by the above-mentioned process, 
The control method of the solid-state macromolecule type fuel cell characterized by ****(ing). 

[Claim 8] In the fuel cell which supplies hydrogen content gas and oxygen content gas to an electrode from a hydrogen content 

gas supply path and an oxygen content gas supply path 

The anode and cathode which are joined to electrolytic both sides, 

The 1 st reaction member which is open for free passage to the aforementioned hydrogen content gas supply path, and supplies 
hydrogen content gas to an anode, 

The 2nd reaction member which is open for free passage to the aforementioned oxygen content gas supply path, and supplies 
oxygen content gas to a cathode, 

The reference electrode which is a free passage portion by the side of the anode to the 1st reaction member of the aforementioned 

hydrogen content gas supply path, and is prepared corresponding to the aforementioned electrolyte, 

The fuel cell characterized by ************. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 00 1 1 . 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0011] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, it is characterized by equipping this invention 
with the following. Process in which are the control method of a solid-state macromolecule type fuel cell of supplying hydrogen 
content gas and oxygen content gas, respectively, and detecting the single electrode potential of an anode and a cathode to the 
anode and cathode which are joined to the both sides of an electrolyte film using a reference electrode, and the single electrode 
potential of the aforementioned anode and the aforementioned cathode is detected. Process in which the situation inside a fuel cell 
is judged based on the aforementioned single electrode potential. Process in which the flow rate of the hydrogen content gas 
supplied to an anode and a cathode based on the aforementioned judgment and oxygen content gas and the amount of 
humidification to the aforementioned hydrogen content gas and oxygen content gas are adjusted. Furthermore, it is characterized 
by equipping this invention with the following. Process in which are the control method of a solid-state macromolecule type fuel 
cell of supplying hydrogen content gas and oxygen content gas, respectively, and detecting the single electrode potential of an 
anode and a cathode to the anode and cathode which are joined to the both sides of an electrolyte film using a reference electrode, 
and the single electrode potential of the aforementioned anode and the aforementioned cathode is detected. Process in which the 
situation inside a fuel cell is judged based on the aforementioned single electrode potential. Process in which the flow rate of the 
hydrogen content gas supplied to an anode based on the aforementioned judgment and the amount of humidification to the 
aforementioned hydrogen content gas are adjusted. It is characterized by equipping this invention with the following further again. 
Process in which are the control method of a solid-state macromolecule type fuel cell of supplying hydrogen content gas and 
oxygen content gas, respectively, and detecting the single electrode potential of an anode and a cathode to the anode and cathode 
which are joined to the both sides of an electrolyte film using a reference electrode, and the single electrode potential of the 
aforementioned anode and the aforementioned cathode is detected. Process in which the situation inside a fuel cell is judged based 
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on the aforementioned single electrode potential Process in which the flow rate of the oxygen content gas supplied to a cathode 

based on the aforementioned judgment and the amount of humidification to the aforementioned oxygen content gas are adjusted. 

[Procedure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 00 1 2. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0012] Moreover, this invention is characterized by equipping with the following the fuel cell which supplies hydrogen content 

gas and oxygen content gas to an electrode from a hydrogen content gas supply path and an oxygen content gas supply path. The 

anode and cathode which are joined to electrolytic both sides, the 1 st reaction which is open for free passage to the 

aforementioned hydrogen content gas supply path, and supplies hydrogen content gas to an anode — a member The reference 

electrode which is a free passage portion by the side of the anode to the 2nd reaction member which is open for free passage to the 

aforementioned oxygen content gas supply path, and supplies oxygen content gas to a cathode, and the 1st reaction member of the 

aforementioned hydrogen content gas supply path, and is prepared corresponding to the aforementioned electrolyte. 

[Procedure amendment 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 001 3. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0013] 

[Function] By the control method of the solid-state macromolecule type fuel cell concerning this invention, the single electrode 
potential of an anode and a cathode is detected using a reference electrode, respectively, the situation inside a fuel cell is judged 
based on change of the aforementioned single electrode potential, and the amount of humidification to the flow rate of the 
hydrogen content gas supplied to an anode and a cathode and/or oxygen content gas and the aforementioned hydrogen content gas, 
and/or the aforementioned oxygen content gas is adjusted. For example, if the single electrode potential of the anode of a fuel cell 
is rising when increasing the load of a fuel cell, or if the single electrode potential of a cathode is falling, it judges with generation 
water overflowing with the electrodes concerned, and while making the flow rate of the hydrogen content gas supplied to the 
electrode concerned, or oxygen content gas increase, the humidification to the aforementioned hydrogen content gas or the 
aforementioned oxygen content gas will be stopped. On the other hand, if the single electrode potential of an anode rises and the 
single electrode potential of a cathode is falling, it will judge with generation water being full of two electrodes first, the 
humidification to hydrogen content gas and oxygen content gas will be stopped, and the flow rate of the aforementioned hydrogen 
content gas and the aforementioned oxygen content gas will be made to increase. If a situation still does not improve, it judges 
with the electrolyte film being dry, and the amount of humidification to the aforementioned hydrogen content gas and the 
aforementioned oxygen content gas is made to increase. 
[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0014. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0014] Moreover, by the fuel cell concerning this invention, since it is a free passage portion by the side of the anode to the 1st 

reaction member of a hydrogen content gas supply path and the reference electrode was prepared corresponding to the 

aforementioned electrolyte, the concentration of the hydrogen content gas which acts on a reference electrode becomes almost 

fixed, and the reference potential by which the reference electrode was stabilized is shown. Therefore, an anode and a cathode, 

and each single electrode potential are detectable with a sufficient precision. 

[Procedure amendment 6] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0018. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[001 8] The aforementioned attaching part 1 4 comes to carry out the laminating of the 1 st comparatively thick board (the 1 st 

reaction member) 16 and the 2nd board (the 2nd reaction member) 18. The rectangular parallelepiped-like breakthroughs 22, 24, 

26, and 28 are formed by cope-box 16a of the 1st board 16 of the above, drag-flask 16b, and side frames 16c and 16d, 

respectively so that the osculum 20 of a **** square configuration may be formed by the center section of the 1st board 16 and 

this osculum 20 may be surrounded in it. In this case, a breakthrough 26 is open for free passage through an osculum 20 and two 

or more pores 30, and, on the other hand, the breakthrough 28 is opening it for free passage with the osculum 20 through two or 

more pores 32 similarly. 

[Procedure amendment 7] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 003 1 . 

[Method of Amendment] Change. 
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[Proposed Amendment] 

[003 1] First, oxygen content gas supplied based on the control signal from a computer 76 from hydrogen source-of-supply 80a 

and oxygen-supply 80b, respectively. The flow rate of (it is only hereafter called oxygen gas) and hydrogen content gas (only 

henceforth hydrogen gas) is controlled by flow control valves 82a and 82b to the specified quantity, and the steam of the specified 

quantity is fiirther added and humidified to the aforementioned oxygen gas and hydrogen gas by controlling Humidifiers 84a and 

84b to predetermined temperature. 

[Procedure amendment 8] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0044. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0044] That is, by the control method of the solid-state macromolecule type fuel cell concerning this invention, the single 
electrode potential of an anode and a cathode is detected using a reference electrode, respectively, the situation inside a fuel cell is 
judged based on change of the aforementioned single electrode potential, and the amount of humidification to the flow rate of the 
hydrogen content gas supplied to an anode and a cathode and/or oxygen content gas and the aforementioned hydrogen content gas, 
and/or the aforementioned oxygen content gas is adjusted. For example, if the single electrode potential of an anode is rising when 
increasing the load of a fuel cell, or if the single electrode potential of a cathode is falling, it judges with generation water 
overflowing with the electrodes concerned, and while making the flow rate of the hydrogen content gas supplied to the electrode 
concerned, or oxygen content gas increase, the humidification to the aforementioned hydrogen content gas or the aforementioned 
oxygen content gas will be stopped. On the other hand, if the single electrode potential of an anode rises and the single electrode 
potential of a cathode is falling, it will judge with generation water being full of two electrodes first, the humidification to 
hydrogen content gas and oxygen content gas will be stopped, and a flow rate will be made to increase. If a situation still does not 
improve, it judges with the electrolyte film being dry, and the amount of humidification to the aforementioned hydrogen content 
gas and the aforementioned oxygen content gas is made to increase. Thus, the situation inside a unit cell can be judged based on 
the single electrode potential of a unit cell, and the amount of humidification to the flow rate of hydrogen content gas and oxygen 
content gas, hydrogen content gas, and oxygen content gas can be adjusted quickly. 
[Procedure amendment 9] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0045. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0045] Moreover, by the fuel cell concerning this invention, since it is a free passage portion by the side of the anode to the 1 st 
reaction member of a hydrogen content gas supply path and the reference electrode was prepared corresponding to the 
aforementioned electrolyte, the concentration of the hydrogen content gas which acts on a reference electrode becomes almost 
fixed, and the reference potential by which the reference electrode was stabilized is shown. Therefore, an anode and a cathode, 
and each single electrode potential are detectable with a sufficient precision. 
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7 6m V =H 6 2 b tfc«t6!a©^ffilSfL*<MHk 
flj&t*. -T^*>t>. ^*^y-H62b(c}©SU 

- S£ft$"JtiP#8-2-b ^^'^4^aSf*^«r0Jffi)fi-^>' 
t«^$ii&kfctt=. J«8 4btc^S^X(c*N-S 

* V- K 6 2 b t*fi«filA«±# LT . 1 1 CO 

[0037] S<bt. E8^-fJ:3t. ry-K6 2 
ak*y-h'62b. ]R*<0*ffi«iia#*BtftTL!t 



10/08/2003, EAST Version: 1.04.0000 



(5) 



&B8¥7-2 204 7 



8 



[00 3 8] iZ\X\ ayKW76tli. ft-f, 0 
6. H7<o*£kRH*fc:, KStfxoKft* 

SI. Ty-H6 2atf3JM81Iffl* t <KTL, *V-F62 

b^iM«ifib&»±#LTas*«E*<iiiatnHr. i<o« 10 

[0039] L#>L&*<^ WE7V-F6 2afc;&y 

- h 6 2 biomsim^iiia L^m-wi. 

? ssikji 6 o oegaPKH x-h ztn^bx. mwm 

WoffiB84a, 84b(Ctb^LTai^«8 4 
a. 84bc9iag£±#£-£.i><Ikl;:J:9. 

mStfUKS-TS. Lfctf-sT, 7y-K6 2a<?)*it 
mft&T U*V-H62b C0»ffi«fir* s ±# LT 20 

[ o o 4 o ] i 5 *^^(^s»4mvfi i o 

T'fi. #gM 7 0 Sr«L 3 0 (dWt, TV- K 6 2 a 
fc*V-H6 2bcoai^(i#i:tt.^. 3yt.x-*7 
6fcSMjUfcfcit>, ayt J L-^7 6T'T7-H6 2a 

t * y - h 6 2 b <o*E«[a* { *tf) ^tifc . .r comsm 
fflwaattfcS^T. *E?v-}*6 2aa&wi;&y 

— F6 2 b tzft?i&jstt.nm, ®m&&WRK® 
6 o «o««s*oiHH#fl£$ *u Bfrisf J^cca-^v vt* 
3St#* . K3S#*<08&4£feH9"*-S . ft § v mmUtfA 30 

[0041] m5l7L2 6*»*>im5 O^jiiit 
*Wl3 0fc. #«l«ffi7 0 SSftfefcft. 

[ 0 0 4 2 ] 4*ttW-Cli, — Wi«SW> 
*4iWI»C«!iKaSrWt. TV- K6 2 aiJitf^y 

-H6 2b«*fi«fflfe*aL, «ie«aj«t:«^^T 
Unas* H-tawflP lt^i.^. j^ojiu2iei& 

xcoa*fcJ:t/^x^m-«.Jii®«ir$ii#rsc:k* { -e 

#*fil^*WI*5rlW»jft«r«8k=flr6. 
[0043] 

«l»ffi*Jj:lfi»RWfitcJ:<itf, OTOJMWWfcft. 50 



[0044] t£;b*>, *JMBt=ffi*fflftK^HFi!flm 

t=*-3l tm^noattffl* f j£ U TV - K «k 
Ittr V- FfcflOW-«»l RJ6*fcJ:tf»2Rl6*0)«[ 

itr, «fiWfi<o*»*«*sii-fc*&. ry-K«* 

jWETl/CVvfctf. 3ttlffT£j£*tfjBh.Tii«fc¥l 
«U 3R«ffifc:tttt1-4Ri6«c<08UI**Jp8-ii-*k 

x.- tj—y- nmmmpiM i . * v - h wmt6«e 

k«eLT* 1 i$ Jtf»2RJ6*fc*M-&lo££iM:3 
aaUrttinuSi*-*. *#i-ct«iJ66ns#U'S:»«i 

t, mim&mmuzm^uxmMMmffmL 
[ o o 4 5 ] ttz. *m<,z&&timmmx'i$. mm 

TV— Fk «B(dWtfcfc». #S8«6t*ffl1-4» 1 

[0i ] *^^£Sflca^Hiiffiim<ofln«j£ 

[02] ^^KffiSBKM^fSjKRVftoSa^ 

M«0fft&. 

[03 ] *mmz®mftftttwmnmnwmwm 
x-hh. 

i®4i *%mmmimttwmn,m<?>¥m®x' 

[05] xmm&mms^Mmn&mfflm 
izm&nfc®&b&mmmtommt*tmx'h 

[06 ] *wniz&mmft?wmo.mmwffiti 
^n^^mmmbmmmmnmmm^tmx'h 

" 

- [07 j ^meff«'iHWjmmm««ms^~ 
•-K«»t*«a«Kk-i«ffl<^wJW*acrHtr*-— 

[08] ^^CfliSQffcK^Bffi^mofim^ 

izmh^®i£k&mmmttmm®Z7fii-®x'f> 
h. 



10/08/2003, EAST Version: 1.04.0000 



(6) 



1 0 



m 
1 

62a, 62b- 

74-v-m 



■mmm 



7 o-#ssm 

7 



*—9 

7 8-#X£*&J---y h 

b-namm 

84a. 8 4b-flDSfs 



#BrW7-2 2 04 7 



82a, 82 



[01 ] 



10 



FIG.1 

66a ii 66b 




74, 



84a 
82a 
80a 



] 



78 
( 



82b 



7km 




mm 









80b 



76 



[03] 

FIG.3 



22- 
2Q- 



2^- 




IT 



□ 



[04] 

FIG.A 



74 22 



70- 
25- 



^ !-< — >i 1 



16 
i- 



20 



-28 



24 
[053 

FIG.5 




10/08/2003, EAST Version: 1.04.0000 



(7) 



fflPB J F7-2 2 04 7 




[07] 

FIG.7 



[08] 

FIG.8 





B3KEB 



7nyh^-j^og|§ .. .... — . . 

<72)^bm m m. mmm mm &je 

*5JMWtf|f«l4 1-4-1 flg&tt* «3E«W36TW'*l -4-1 fl&Att* 



10/08/2003, EAST Version: 1.04.0000 



